Current endeavors to integrate competency-based learning approaches with e-learning systems design for delivery of training to adult learners in the workplace are growing. However, academic efforts in examining learners' perceptions of, and reactions towards, this technology-delivered pedagogical innovation are limited. Drawing together perspectives from the literature on training and instructional design and technology acceptance, this research proposed a conceptual model to examine the influences of perceived individual and social learning support on employees' acceptance of competency-based e-learning systems. Structural equation modeling and multi-group structural equation modeling techniques were applied to sample data collected from work settings in mainland China. The results show the positive effects of perceived individual learning support and perceived support for promoting a norm of cooperation on employees' intention to use the competency-based e-learning system. It was also found that perceived support for enhancing social ties had a negative effect on employees' behavioral intention. The gender, age, and prior experience differences in the main effects were also investigated.
INTRODUCTION
E-learning is increasingly being used by organizations as an emergent approach for enhancing the skills of knowledge workers. In the training and human resource development (HRD) literature, e-learning is regarded as a training "medium" ( While e-learning is increasingly being adopted as a training approach in HRD practices (Burgess & Russell, 2003) , the issue of e-learning effectiveness has arisen both in practice and in academia (Park & Wentling, 2007) . The ultimate purpose of work-integrated learning is to drive business results and to bring about positive changes in workplace behaviors and job performance (Bersin, 2002; Park & Wentling, 2007) . However, according to evidence from practices reported in the corporate e-learning literature (e.g., Netteland, Wasson & Mørch, 2007; Majchrzak, Rice, Malhotra, King & Ba, 2000) , there is a lack of relevance of e-learning programs for employees' work activity and previous experiences. Misalignment has been found to exist between organizational environment and technology-supported learning activities such as knowledge capture and sharing in the workplace. Similarly, "lack of job analysis" and "weak focus on business and performance requirements" have been identified as key barriers to the successful implementation of workplace e-learning (Clark & Mayer, 2008; Rosenberg, 2006) . These barriers may lead to reduced employees' motivation and learning and transfer effectiveness. As a result, alignment of e-learning with job competencies and performance requirements has been recognized as a critical success factor in workplace e-learning effectiveness (Wang, 2010) , which elicits the need and lays the empirical foundation for competency-based approaches to be integrated into e-learning development.
In the vocational education and training (VET) literature, competency-based training can be referred to as "competency movement" (Burgoyne, 1993 ; Rubin, Bebeau, Leigh, Lichtenberg, Nelson, Portnoy, Smith & Kaslow, 2007), whereby learning is driven by development of specific competencies for dealing with needs and challenges (Ricciardi, 2005) . A competency is a combination of skills, abilities, and knowledge needed to perform a specific task. Competency-based training has been widely used by organizations to drive workplace learning initiatives to enable employees to respond quickly and flexibly to business needs. Such practices can be found in management education (Camuffo & Gerli, 2004) , medical education (Long, 2000; Folberg, Antonioli & Alexander, 2002) , and other professional training and education programs (Chang, 2006) . In recent years, researchers have made attempts to integrate competency-based models into e-learning programs to allow employees to develop competencies with a broad degree of self-regulation and self-control (Sicilia & Naeve, 2007) . Leyking, Chikova & Loos (2007) present an approach for aligning a competency-driven learning process with business process contexts via e-learning technology. Wang, Ran, Liao & Yang (2010) propose the use of Key Performance Indicators (KPIs) as a framework to link learning with work competencies and performance in e-learning applications. Schmidt (2008) applies the ontology-based work context and competency modeling approach to support the development of context-aware workplace e-learning. While current endeavors to integrate competency-based approaches to workplace e-learning development are increasing, research that examines employees' perceptions of, and reactions towards, this technology-delivered pedagogical innovation is minimum. Lack of consideration for learners' perceptions and attitudes towards workplace e-learning has been recognized as the key barrier to successful design and implementation of e-learning initiatives (e.g. Servage The literature on e-learning design suggests that learner control of learning and customization of learning experiences will meet learners' needs and preferences and improve learners' satisfaction and motivation towards e-learning (Clark & Mayer, 2008 ; DeRouin, Fritzsche, Salas & Martocchio, 2004) . It is also assumed that learner collaboration in distance learning environments may address learners' social needs and therefore contribute to their satisfaction and motivation towards using online learning (Salas, With respect to competency-based e-learning in the workplace, it is recognized that supporting a personalized learning process and facilitating peer communication and collaboration are two key elements in the instructional design of such type of learning system (Schmidt, 2008; Woelk & Lefrere, 2002; Chang, 2006) . However, evaluation of the effects of the two elements on learners' perceptions and reactions has been neglected. This study aims to examine instructional design factors that may influence learners' acceptance of competency-based e-learning systems with a focus on the effects of individual and peer learning support. The investigation is based on relevant training and instructional design theories, and validated models that explain information system usage behavior in work settings, such as the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT).
THEORETICAL BACKGROUND AND RESEARCH HYPOTHESES

Acceptance of Technology and Individual Differences
To explain user acceptance of new technology, a variety of models consisting of different sets of predictive factors have been produced (Venkatesh, Morris, Davis & Davis, 2003) . Among these, the technology acceptance model (TAM) by Davis (1989) is one of the most influential and widely used (King & He, 2006) . TAM posits that users' perceived usefulness and perceived ease of use of a system have positive impacts on their behavioral intention to use the system, and this behavioral intention in turn predicts users' actual usage behavior. By reviewing and empirically comparing the existing user acceptance models, Venkatesh, Morris, Davis & Davis (2003) formulated and empirically validated a unified theory of acceptance and use of technology (UTAUT). The UTAUT model synthesizes the constructs from eight widely employed models: the theory of reasoned action (TRA), the technology acceptance model (TAM), the motivational model (MM), the theory of planned behavior (TPB), a model combining the technology acceptance model and the theory of planned behavior (combined TAM and TPB), the model of PC utilization (MPCU), the innovation diffusion theory (IDT), and the social cognitive theory (SCT). It also posits four combined constructs as predictors of technology acceptance intention and use behavior: performance expectancy, effort expectancy, social influence, and facilitating conditions; and four individual characteristics variables as moderators between the causal relationships: gender, age, experience, and voluntariness of use.
In the e-learning literature, TAM and UTAUT have been widely employed by researchers to investigate students' intention to use, and continued use of, e-learning systems (e.g. Chiu . In contrast to the proliferation of research on the adoption of e-learning by students in institutional contexts, theory-driven empirical studies on the adoption of e-learning in workplace settings are relatively rare. Given the explanatory power of TAM and UTAUT in explaining the behavioral intention to adopt new technologies in diverse situations (King & He, 2006; Sun & Zhang, 2006) , the two models are adopted as the main framework of this study, with some adjustment to the constructs according to the workplace context.
Training and Instructional Design
Rooted in industrial and organizational psychology, training theory is a field of inquiry concerning workplace learning and development, or specifically, concerning issues of knowledge and skills acquisition, retention, and transfer, as well as the factors that have an impact on these training outcomes (Fleishman, 1997) . In training research, workplace learning is viewed as a continuous process relevant to training, socialization, and employee development within an organizational context (Ford, Kozlowski, Kraiger, Salas & Teachout, 1997) . To examine factors influencing workplace learning engagement and effectiveness, researchers have proposed various models (Colquitt, LePine & Noe, 2000; Burke & Hutchins, 2007) . In these models, individual factors such as needs, attitudes, and goal orientation, and organizational factors such as organizational climate and business strategy are usually identified as antecedents of employees' motivation to participate in workplace learning and learning outcome (Mathieu & Martineau, 1997; Noe, Wilk, Mullen & Wanek, 1997) .
In e-learning and distance learning environments, instructional design factors such as providing learner control have been found to have a significant impact on adult learners' reaction towards computer-based instruction (DeRouin, Fritzsche, Salas & Martocchio, 2004) . The theoretical foundation of such investigation can be found in andragogy and self-directed learning theories, which form the basis for the design of e-learning practices in work environments. The implications of adult learning theory for the workplace context are that learners will be motivated once learning objectives have been rationally set that meet their needs, and learning programs should be designed to give emphasis to self-directed learning so as to help learners select and carry out their own learning goals, objectives, methods and means (Merriam, 2001) . With e-learning methods, learning can take place on-demand, and learners are given greater control over their learning content, sequence and pace than before. To achieve this, it has been suggested that complex learning content should be segmented into smaller parts, with course maps to define and visualize learning topics and their interrelationships. It has also been suggested that some form of adaptive control be designed that tailors learning to individual needs and motivation in e-learning applications (Clark & Mayer, 2008 Alavi, 1994) . The theoretical foundations of such investigation can be found in multiple disciplines such as Communities of Practice (CoPs) and Knowledge Management (KM). A CoP is a group of practitioners with a common interest or purpose, dedicated to supporting each other in increasing their knowledge, creating new insights, and enhancing performance in a particular domain. The assumption of a CoP is that engagement in social practice is the fundamental process by which people learn and become who they are (Wenger, 2000) . KM, from another point of view, refers to a range of approaches and practices used by organizations to identify, create, represent, and distribute knowledge for reuse, awareness, and learning (Nonaka & Takeuchi, 1995) . It focuses on creating opportunities for collaboration between individuals and teams so that intellectual assets can be shared. Crucial to the collaborative learning process is the interaction between novices and experts. Technology offers means of facilitating communication and collaboration, managing knowledge repositories, and increasing access to experts and expertise (Rosenberg, 2006) . The literature discussed above provides useful perspectives and a basis for examining the position of self-regulated individual learning support as well as communication-based social learning support in design of workplace e-learning systems. This theoretical basis and empirical support provided the foundation for developing the conceptual framework of this study. In competency-based learning applications, competencies provide a meaningful conceptual foundation for supporting individual learning process based on competency-based course structure and navigational tools that help learners move expeditiously towards their goals. Also, social interactions and knowledge sharing among peer learners can be driven towards the common goal to improve competencies, with the accumulated expertise and experts well recognized and managed around the competencies.
Research Model and Hypotheses Development
Based on the aforesaid gap in the current literature on competency-based workplace E-learning, that is, while great efforts are put into design and implementation issues, little attention is paid to learners' perceptions and reactions, this research proposed a conceptual model as presented in Figure 1 , and a set of research hypotheses to be rationalized as the following.
Perceived Individual Learning Support
Previous research on the adoption of e-learning following the TAM has indicated that perceived usefulness of e-learning systems in supporting individual learning, such as improving learning performance and learning outcome, has a significant impact on students' use and continuance intention (Cho, Regarding the moderating effect of prior experience on the relationship between perceived usefulness and intention to use, Taylor & Todd (1995) hypothesized a stronger influence of perceived usefulness on behavior intention for experienced users, but their findings were to the contrary, which indicated that perceived usefulness was a stronger predictor of behavior intention for inexperienced users. In the e-learning literature, findings from research indicate that after participating in a technology-mediated class, participants have more positive attitudes, satisfaction and use intention towards technology-mediated learning ( 
Perceived Peer Learning Support
In the workplace training and human resource development literature, mentoring and peer relationship is recognized as one important form of employee developmental activity (others include employee assessment, job experiences, formal courses and programs, Noe, Wilk, Mullen & Wanek, 1997). In the literature on distance learning and e-learning for human resource development, training researchers suggest that learner communication and collaboration in distance learning environment may address learners' social needs and therefore promote learners' satisfaction and motivation towards using online learning (Salas, Kosarzycki, Burke, Fiore & Stone, 2002; Alavi, 1994) . Furthermore, findings from research on success factors and acceptance of e-learning in an academic background also show that perceived interaction has a significant impact on students' intention to use e-learning (Pituch & Lee, 2006; Liu, Chen, Sun, Wible & Kuo, 2010). Thus, we hypothesized that perceived peer collaborative learning support in competency-based workplace e-learning systems would have a significant influence on employees' intention to use the system. To capture the characteristics of workplace peer relationship and learner collaboration, we broke down the perceived peer learning support into two aspects: perceived support for enhancing social ties and perceived support for promoting a norm of cooperation, based on Nahapiet & Ghoshal's (1998) conceptualization of social capital. The gender, age, and prior experience differences in the effects of perceived peer learning support on intention to use were also hypothesized. The effects of perceived support for enhancing social ties on intention to use moderated by the individual differences were hypothesized as the following: 
RESEARCH DESIGN
Instrumentation and Conceptual Validation
There were four constructs to be measured and modeled in this study. Perceived individual learning support refers to the extent to which competency-oriented workplace e-learning is perceived to be helpful for employees in assessing his/her position-specific competency and enhancing the effectiveness of acquiring work-related knowledge, skills, and ability. Measures of perceived individual learning support were based on 8 items adopted from Kirkpatrick & Kirkpatrick (2006) , Arbaugh (2000) , Davis (1989) , and Thurmond, Wambach & Connors (2002). Perceived peer learning support refers to the extent to which competency-oriented workplace e-learning is perceived to be helpful for employees to enhance peer relationships and promote a norm of cooperation in workplace learning and development. Measures of perceived support for enhancing social ties were based on 6 items derived from van der Gaag After a preliminary instrumentation of these constructs, we conducted a pilot validation of the measures using Kankanhalli, Tan & Wei's (2005) and Moore & Benbasat's (1991) approach. 20 items were originally proposed for the four constructs: perceived individual learning support, perceived support for enhancing social ties, perceived support for promoting a norm of cooperation, and intention to use. Given definitions of all the constructs, the 20 items were presented in a random order to 12 subjects, 9 of whom were full-time employees holding a master's degree, and 3 of whom were doctoral students in education. The subjects were asked to posit each item to the most proper construct according to their understanding of the items and constructs (see Table 1 ). The objective of this pilot test was to ensure semantic clarity and discriminant validity of the items. Only items posited to the intended constructs with a high inter-subject agreement were preserved as the indictors of the constructs. After the pilot validation, a total of 15 items were preserved.
Competency-Based E-Learning System Design
A web-based competency-based e-learning system was developed for this study. The main instructional intervention provided in the system design was a competency-based learning model, which specified required competencies (including capabilities and knowledge component) of job positions according to relevant performance requirement or standard. The competency model was designed for an organization to clarify its training objectives, and for individuals to make sense of their work context. It was used as the pedagogical structure to: 1) drive curriculum design and learning resource organization, 2) identify individual learning needs and guide personalized learning activities, and 3) facilitate competency-oriented communication or networking. The system was designed to facilitate competency-based, self-directed, and socially constructed online learning activities in the workplace. Each individual may use the system to set up his/her learning target and perform adaptive learning activities under guidance. With the support of intelligent technology, real-time and personalized instructions and recommendations are continuously generated and sent to learners, to facilitate their learning processes towards the goal. In addition to the individual learning process, social learning and networking are facilitated in the developed system. Learners are able to contribute and evaluate learning resources, discuss their learning problems or experiences, and conduct peer evaluation of their performance, during which learners' work context, expertise, and proficiency can be identified with a view to facilitating their communication and networking in the learning community. A set of screenshots from the system is presented in Figure 2 .
The effectiveness of the developed learning system has been shown in a control group study with positive results. The details of the design, development, and experimental evaluation of the system can be found in Wang, Jia, Sugumaran, Ran & Liao (2010). To examine the research problem raised in this study, a survey was conducted to collect and analyze perceptions and reactions from more employee learners towards the competency-based learning system. A flash demonstration and PDF introduction of the system were also developed and provided at a website to allow easy access to the information. The survey questionnaire was created and posted to another website for free online surveys, with a link to the website of the system information.
Sample
The sampling method used in this survey was convenient sampling and snowball sampling. The questionnaire and system information were disseminated to a convenient sample of respondents and contacts in their social networks, and a reachable sample of clients of a training and consulting company in Mainland China. The demographics of sample respondents are outlined in Table 2 .
DATA ANALYSIS
To estimate the measurement and structural coefficients simultaneously, this study adopted a structural equation modeling approach to test the hypothesized model. LISREL 8.7 (Jöreskog & Sorbom, 2004 ) was employed to implement the modeling program. Following the two-stage strategy recommended by Anderson and Gerbing (1988) , the measurement model was firstly tested via confirmatory factor analysis (CFA), and then the structural model was examined. Since the hypothesized moderating effects of individual characteristics were also to be tested in this study, the multi-group causal models comparison approach was adopted.
Measurement Model
To examine the measurement properties of the instrument, the initial measurement model consisting of 15 indictors loading on four constructs was tested against the sample data. The model fit indices values output by confirmatory factor analysis are given in Table 3 . As seen in this table, the model fit of the initial model was acceptable except that the RMSEA value was a little high and the χ 2 /df value exceeded 2. The fit indices values of the revised model, which was derived from the initial model by dropping three of the six indictors (i.e. Q2, Q6, Q7) loading on perceived individual learning support (PILS) one by one following the modification index values, showed some improvement of model fit. Given that in the revised model each construct was measured by at least 3 items and all of the items were adopted from previous research (except PS-NOC2), we decided to adopt the revised measurement model. The items of the final instrument are given in Appendix I.
To validate the revised measurement model, we assessed its reliability and validity. Cronbach's α was assessed for reliability. Content validity, convergent validity, and discriminiant validity were also checked. Content validity was ensured by all of the items being adopted from previous published research. Convergent validity was assessed by examining the factor loadings (λ i ), the composite reliability (CR) 1 , and the Table 4 , and Table 5 gives data concerning discriminant validity.
As seen in Table 4 , all the Cronbach's α values were higher than 0.7, showing satisfactory internal consistency reliability of the scales. For convergent validity, all the factor loadings were higher than 0.7 and significant, the four composite reliability values all exceeded 0.8, and all the four AVE values were higher than 0.5, showing satisfactory convergent validity of the scales against the criteria recommended by Fornell & Larcker (1981) . For discriminant validity, Fornell & Larcker (1981) suggest that the average AVE values of any pair of constructs should be larger than the squared correlation between that pair of constructs. Table 5 shows that the four scales had acceptable discriminant validity.
Structural Model
To test the hypothesized relationships, the path coefficients among the latent variables were estimated via maximum likelihood by LISREL 8.7. The covariance matrix for the structural analysis is given in Appendix II. The results are presented in Figure 3 . As seen in the path diagram, the hypotheses H1a and H3a were supported (γ 11 =0.75, t=8.28; γ 13 =0.71, t=4.09), while H2a was rejected with a significant negative effect (γ 12 =-0.47, t=2.65). The three exogenous latent variables explained a total of 93% variance of the dependent variable.
Multi-Group Structural Equation Modeling
To test the hypothesized moderating effects of gender, age, and prior experiences, the multi-group causal models approach was adopted. Wen & Cheng (2004), the measurement invariance was first tested. After ensuring that the same measurement model held across different sub-samples, the comparisons of path coefficients across sub-samples were made. Each time, the entire sample was divided into two sub-samples according to values of the moderating variable. To test the hypothesized moderating effects of gender, the entire sample was split into the male group and the female group; for effects of age, the entire sample was divided into the younger group (35 or lower) and the older group (above 35); for effects of prior experience, the entire sample was split into the experienced group and the inexperienced group.
Gender
Following Chiou & Lin's approach (2009), confirmatory factor analysis was implemented on the entire sample and the two sub-samples respectively. Table 6 (stage 1) shows that the four-factor measurement model fit the three samples acceptably. Then, following Steenkamp & Baumgartner (1998) , configural invariance and metric invariance were tested against the sample via multi-group confirmatory factor analysis. Configural invariance means that the factorial structure was supported in both populations (Myers, Calantone, Page Jr & Taylor, 2000). Configural invariance was diagnosed by setting the factorial structure to have the same pattern and starting values across the two sub-samples (i.e. set LX=PS for the second group in LISREL). The fit indices values of the base model (unconstrained model) given in Table 6 (stage 2) suggest that the measurement model held configural invariance across the male group and the female group. Metric invariance means equal metrics on items across populations and scores or ratings observed on items can be meaningfully compared across populations (Steenkamp & Baumgartner, 1998) . Metric invariance was examined by setting the factor loading matrix to be invariant for the second group (i.e. set LX=IN in LISREL), following which the configural invariance was detected. Fit indices values and the chi-square changed based on the base model (△χ 2 =8.287, △df=8) given in Table 6 (stage 2, the second line) was evidence that the measurement model holds metric invariance (△χ 2 was not significant at given △df). In line with Steenkamp & Baumgartner (1998) , configural equivalence and metric equivalence was sufficient since the purpose of this study was to examine structural relationships across samples. Figure 4 and Table 7 present the standardized path coefficients for the two sub-samples and the significance test of path differences across the two groups. Based on the results presented in Table 7 , the difference in the effects of perceived individual learning support on intention to use (γ 11 ) between the male group (γ 11 =0.86 ** , t=7.72) and the female group (γ 11 =0.59 ** , t=5.56) was significant (Δ Δχ 2 (Δ Δd df f= =1 1) =4.214 was significant at p<0.05). The effect of perceived individual learning support on intention to use was stronger for men than for women, i.e., Hypothesis 1b was supported. According to Table 7 , the difference in the effects of perceived support for enhancing social ties on intention to use between the male group and the female group (Δ Δχ 2 (Δ Δd df f= =1 1) = -0.048), and the difference in the effects of perceived support for promoting a norm of cooperation on intention to use between the male group and the female group (Δ Δχ 2 (Δ Δd df f= =1 1) = -0.020) were not significant, which meant that Hypothesis 2b and Hypothesis 3b were not supported.
Age
The hypothesized moderating effects of age were also examined, firstly by diagnosing measurement invariance through multi-group confirmatory factor analysis and then by testing the path differences across sub-samples through the nested model comparison approach. Table 8 shows that the measurement model fit the entire sample, the younger group, and the older group acceptably except that the RMSEA value for the older group was higher than 0.1. Results in Table 8 indicate that the measurement instrument held configural invariance and metric invariance according to the model fit indices values and the chi-square changed (△χ 2 =9.5848 ns , △df=8).
After ensuring that the measurement model could be applied to the two different sub-samples, multi-group comparisons of each of the three path coefficients (γ 11, γ 12, γ 13 ) for the younger group and the older group were implemented. Figure 5 gives the standardized path coefficients for the two groups and Table 9 presents the constrained models comparison results. As shown in Table 9 , no path coefficient was found to be significantly different across the younger group and the older group (Δ Δχ constrained). Therefore, hypotheses 1c, 2c, and 3c were not supported. Table 10 presents the evidence of configural invariance and metric invariance of the measurement model across the experienced group and the inexperienced group (△χ 2 =1.179 ns , △df=8). Figure 6 gives the standardized path coefficients for the two groups. Table 11 gives evidence that the effect of perceived individual learning support on intention to use was stronger for experienced users than for inexperienced users (Δ Δχ As a summary, Table 12 outlines all the results of the hypotheses testing.
Prior Experience
DISCUSSION
The purpose of this research was to examine employees' perceptions and acceptance of competency-based workplace e-learning systems, an issue that has not been adequately addressed in the current literature. The basic assumption was that perceived usefulness of performance oriented learning design for self-directed and collaborative learning embedded in e-learning systems would be helpful for diffusion of the e-learning systems to adult learners. Built on two bodies of literature, namely that of technology acceptance and that of training and instructional design, a conceptual model hypothesizing causal relationships between individual learning and peer learning support and intention to use was proposed and tested against a sample data collected from work settings in mainland China. Results of structural equation modeling and multi-group structural equation modeling applied on the sample data suggested that some of the research hypotheses were supported, while others lacked evidence to be accepted. The hypotheses testing results are discussed below.
Individual learning support and individual characteristics
Perceived individual learning support was found to have a significant positive impact on respondents' intention to use the competency-oriented e-learning systems. This result was reasonable and consistent with widely validated findings in technology acceptance research. In this study, perceived individual learning support was defined as the extent to which the competency-oriented workplace e-learning system was perceived to be helpful for respondents in identifying their knowledge gaps and learning needs based on the competency model, in constructing knowledge in their work context, and in enhancing effectiveness of their work-related learning. The result suggests that if the competency and performance oriented learning design is thought to be useful for improving learners' self-directed on-the-job learning process and performance, the technological systems delivering those pedagogical design elements tends to be adopted.
Results of the multi-group analysis indicated that the effect of perceived individual learning support on intention to use was significantly stronger for men than for women. In the technology acceptance literature, it has been repeated shown that perceived usefulness in determining behavioral intention is more salient for men than for women (Venkatesh & (2000) employed research on gender schema differences in decision making processes and gender differences in the salience of outcomes as determinants of behavior to rationalize their empirical findings. In this study, the empirically supported gender difference in employees' decision making concerning acceptance of competency-based e-learning technology suggests that instrumentally useful pedagogical design elements such as competency-oriented learning assessment, goals setting, and learning materials organization provided in technological systems may increase the success of workplace e-learning initiatives in a male-predominant workforce.
The hypothesized age difference in the effect of individual learning support on acceptance was not found in this research. However previous research findings suggest that the effect of perceived usefulness or system performance expectancy on behavioral intention is stronger for younger people than for older people, either in adoption of general workplace technology ( evidence for greater salience of outcome expectancy as a determinant of e-learning acceptance for the younger people in this study was unexpected, and the reason is unknown, which implies that further investigations may be needed.
The hypothesized experience difference in the effect of perceived individual learning support on intention to use was supported. The effect of individual learning support expectancy on acceptance was stronger for respondents who had prior experience of using online training courses than for respondents who had no such prior experience. Although in the information system acceptance literature the moderating effect of prior experience on the relationship between perceived usefulness and behavioral intention is usually not directly hypothesized and evidenced, empirical research on e-learning for adult job-relevant training widely suggests that e-learning can be a positive experience that leads to improved perceptions and positive attitudes following use, which in turn may increase participants' intention to use it again . The finding that the effect of individual learning support on intention to use was stronger for experienced learners than for inexperienced learners suggest that human resource practitioners may consider improving employees' online learning experiences before adopting e-learning initiatives.
Peer learning support and individual characteristics
The results indicate that the two aspects of peer learning support: perceived support for enhancing social ties and perceived support for promoting a norm of cooperation, both had a significant impact on intention to use. Contrary to our hypothesis, perceived support for enhancing social ties was found to have a significant negative effect on behavioral intention. The negative effect means that if the competency-oriented workplace e-learning system is perceived to be able to promote interaction and close relationships between colleagues, then the system tends not to be used. The negative effect of supporting social networking on intention to use the system may possibly be attributed to adult learners' perceptions of the online learning system as a kind of social software. The perceived support for social networking in the online learning system means that the system will facilitate explicit exchange and expression of employees' social information such as identity, role, attitude, and personal relationships in a shared space (Shirky, 2003; Boyd, 2003) . This kind of perception may lead to adult's distrust of the system due to adult learners' characteristics, especially in a Chinese cultural setting. Another possible reason for the negative effect may be related to adult learners' working habits and workloads as suggested in Choy & Ng's (2007) research on part-time students using a wiki for online learning. While there are no direct research findings regarding the negative effect of adult learners' perceptions of social networking support on their intention to use the online learning system, further research on this issue is needed. ) hypothesize that learner communication and collaboration in a distance learning environment may address adult learners' social needs and therefore promote learners' satisfaction of, and motivation towards using, online learning. The positive effect of perceived support for promoting a norm of cooperation on intention to use supported in this study suggests that workplace learning designs that promote peer mentoring and teamwork and collaboration in on-the-job learning, such as position-guided and competency-specific peer discussion, consulting, and coaching, are critical to the success of technological systems that are designed to deliver those learning interventions. Therefore, e-learning designers may need to consider supporting competency-oriented peer discussion and collaboration activities in the learning platforms, e.g., searches for peer learners based on their expertise or competencies.
Gender, age, or prior experience difference was not found in the effects of peer learning support and intention to use the competency-based workplace e-learning system. There is a lack of research that operationalizes peer learning support as support towards promoting social ties and support towards enhancing a norm of cooperation and examines their effects on intention to use e-learning. Further studies may be needed to examine the moderating effects of individual differences on the relationship between social learning support and acceptance of learning technologies.
CONCLUSION
Fierce competition, globalization, and technology innovation have forced organizations to search for new ways to improve competitive advantage. E-learning is increasingly being used by companies as an emergent approach for enhancing the skills of knowledge workers. In the meantime, the history of e-learning is still short, and it can be characterized as more technology-driven than problem-driven or learner-driven. Furthermore, it has been emphasized that the mainstream conceptualizations of e-learning developed in the institutional context are not transferable to workplace learning which is built on adult learners and in work situations (Wang, Ran, Liao & Yang, 2010).
Competency-based learning has recently been incorporated into e-learning applications in the workplace context. Most efforts have emphasized technical implementation and ignored pedagogical and behavioral issues that are necessary for design of effective competency-based learning systems. This study was conducted to examine instructional design factors that might influence adult learners' perceptions and reaction towards this technology-delivered pedagogical innovation. Support for learning is essential in the design of any e-learning environment, including the workplace. The study has focused on the support of competency-oriented, self-directed, and socially constructed online learning in the workplace. One challenge for workplace e-learning is how to link employees' personal development with organizational learning and development. This study uses the competency model as the pedagogical structure for curriculum design and learning resource management. This model helps identify individual needs and direct personalized navigation in the web-based learning environment. At the same time, it helps identify individual expertise and facilitates competency-oriented social learning and networking. The empirical results suggest that perceived usefulness of work-integrated pedagogical design in terms of improving self-directed learning processes and promoting collaboration among colleagues has positive influences on employees' behavioral intention to use the e-learning system that is developed with competency-based pedagogical innovations. Gender and prior experience differences in the effect of individual learning support on behavioral intention are also found. Findings of this research contribute to the current endeavors to integrate competency-based instruction and training for adults with advanced e-learning technologies from a behavioral perspective, and provide implications for instructional design of workplace learning technologies.
Limitations of this research are twofold. First, the sampling method was not rigorously random and the sample size was limited. The findings of this research, which resulted from the convenient sample data, have limited generalizability. At the same time, the relatively small sample size contrasted to the rigorous requirements of a structural equation modeling technique may have led to biased results. Second, results of this research are based on self-reported data collected solely via a questionnaire survey. Rigorous procedures were implemented to validate the reliability, convergent validity, and discriminiant validity of the scales; however, the reliability and validity of the data also relied on psychometric techniques and the results were subject to subjectivity.
The competency-based learning approach incorporated in e-learning systems design is still in a state of academic validation and not widely practiced. The results of this research regarding users' perceptions and acceptance of competency-based workplace e-learning systems are to be further validated by empirical studies and industrial practices. Further work will consider longitudinal research based on advancements in industrial practices. Investigations will be based on large representative sample data.
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